Rose-Hulman Institute of Technology
Rose-Hulman Scholar

Technic Student Newspaper

Winter 1-1925

Volume 34 - Issue 4 - January, 1925

Rose Technic Staff
Rose-Hulman Institute of Technology

Follow this and additional works at: https://scholar.rose-hulman.edu/technic

Recommended Citation

Staff, Rose Technic, "Volume 34 - Issue 4 - January, 1925" (1925). Technic. 421.
https://scholar.rose-hulman.edu/technic/421

Disclaimer: Archived issues of the Rose-Hulman yearbook, which were compiled by students, may contain stereotyped, insensitive or inappropriate
content, such as images, that reflected prejudicial attitudes of their day--attitudes that should not have been acceptable then, and which would be widely
condemned by today's standards. Rose-Hulman is presenting the yearbooks as originally published because they are an archival record of a point in
time. To remove offensive material now would, in essence, sanitize history by erasing the stereotypes and prejudices from historical record as if they

never existed.

This Book is brought to you for free and open access by the Student Newspaper at Rose-Hulman Scholar. It has been accepted for inclusion in Technic

by an authorized administrator of Rose-Hulman Scholar. For more information, please contact weirl @rose-hulman.edu.


https://scholar.rose-hulman.edu?utm_source=scholar.rose-hulman.edu%2Ftechnic%2F421&utm_medium=PDF&utm_campaign=PDFCoverPages
https://scholar.rose-hulman.edu/technic?utm_source=scholar.rose-hulman.edu%2Ftechnic%2F421&utm_medium=PDF&utm_campaign=PDFCoverPages
https://scholar.rose-hulman.edu/studentnewspaper?utm_source=scholar.rose-hulman.edu%2Ftechnic%2F421&utm_medium=PDF&utm_campaign=PDFCoverPages
https://scholar.rose-hulman.edu/technic?utm_source=scholar.rose-hulman.edu%2Ftechnic%2F421&utm_medium=PDF&utm_campaign=PDFCoverPages
https://scholar.rose-hulman.edu/technic/421?utm_source=scholar.rose-hulman.edu%2Ftechnic%2F421&utm_medium=PDF&utm_campaign=PDFCoverPages
mailto:weir1@rose-hulman.edu

ROSE POLYTECHNIC

PUBLISHED BY THE STUDENT BODY OF

INSTITUTE

VOL. XXXIV.

JANUARY, 1925

No.

4

Two 225-Ton Duplex Compressor Units, in the Foreground,
of a 1000-ton Ice Plant.
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“In Terms of
the Colossal”

ing skill which created this titanic quadruple offi

© 0. E. co.

General Motors Building
Detroit, Michigan
ALBERT F. KAHN, Architect

Drawn by Hugh Ferriss

HE co-ordination of commercial strength, architectural visionand engineer-

ce building represents

the motive and creative force which has turned the eyes of the world toward

this type of American architecture.

This, the largest office building in the world, possesses fundamentally
magnificent largeness in its conception, and a clean-cut directness in its ex-
ecution which place it among the most significant of American buildings.

With such existing structural achievements no architeGtural future is impos-

sible, no project too vast or too complex to come read

ily to our imagination.

Certainly modern invention—modern engineering skill and organization,
will prove more than equal to the demands of the architecture of the future.
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The Life of Dr. Johonnott

Prof. John B. Peddle, M. E., ’88

A LITTLE before one P. M., January 2, 1925,
Dr. Edwin Sheldon Johonnott, Professor of

Physics at Rose, was struck and instantly killed by
an interurban car as he was driving into the grounds

of the Institute.

His wide circle of friends and acquaintances were
stunned by the tragedy, which overwhelmed them by
its unexpectedness. Expressions of heartfelt sorrow
and the sympathy for his bereaved family have
poured in from all sides, and there is a general feeling
that the calamity is one from which the Institute wi
not quickly recover. l%

Dr. Johonnott was born at Richmond, Ill., Noveth-
ber 9, 1868. His connection with Rose began in 18
when he entered the Freshman class. On account of
trouble with his eyes he was forced to drop out in
1889, but he returned in 1891 and finished the course
in electrical engineering in 1893. He had a fine
scholastic record throughout and at graduation re-
ceived the Heminway gold medal.

From Rose he went to the United States Patent
Office where, for a year, he was Assistant Examiner.
During the year 1894-5 he was Professor of Physics
and Mathematics at Drury College.

While he was a student at Rose he was advised by
Dr. Mendenhall, who was then President, to special-
ize in pure science. This doubtless led him to take
the next step, which was to enter JTohn Hopkins as
a graduate student in mathematics and physics. He
remained here for a year and then, attracted by the
fame of Professor Michelson, he transferred to
Chicago University where he received his Ph. D.
degree in 1898. While at Chicago he held a fellow-
ship for the years 1897-99 and acted as laboratory
assistant for Michelson and Milliken.

In 1899 he returned to Rose as a teacher in the
Department of Physics, in which position he re-
‘mained until his death, a few days ago.

In 1900 Dr. Johonnott married Miss Mabel
Stevens. He is survived by his widow and an only
son, Sheldon, the latter now a student in the Fresh-
man class at Rose.

While engaged on his post graduate work, Dr.
Johonnott’s teachers were among the best that the
country afforded. At John Hopkins he had Rowland
and Ames, and at Chicago he had Michelson. Michel-
son, especially, took' a great fancy to the young man,
and it was at his suggestion that Dr. Johonnott under-
took the investigation of the thickness of liquid
films.- The results of these investigations were pub-
lished in the Philosophical Magazine and have be-
come classic in their accuracy and reliability.

During his early years as a teacher at Rose Dr.
Johonnott did considerable research work—in fact his
chief interest seemed to lie in that direction—and his
works on Rayleigh’s alternate current phase meter,
on the loss of energy by hysteresis in iron, on arc
and spark phenomena in transformers and on other

subjects of like nature were published in the scien-
tific periodicals of the day and gave him a deserved
reputation as an investigator of unusual ability. His
name in “American Men of Science” is marked with
a star as an indication of valuable criginal work.

While his natural bent was for pure, rather than for
applied science he did a good deal of work of a
practical nature. Much of the apparatus now in the
Physics Laboratory at Rose is of his design and
construction. He also did more or less consulting
work of a commercial character for manufacturers,
such as devising a method for the electrical deter-
mination of moisture in cereal food products; de-
termining the rate of cooling of iron spheres; de-
termining the interference of high tension electric
lines with those of lower potential; and, with Mr.
Frank M. Stone, determined the feasibility of signal-
ling by sound through the air pipes of railway trains.

During the war he was actively interested in radio
work and the training of men for that branch of the
service in the army. Since then radio has been some-
thing of a hobby with him and he has built a num-
ber of sets for his own amusement.

His connection with the various societies and or-
ganizations in his line of work includes membership
in the American Association for the Advancement of
Science, the American Physical Society, the Indiana
Academy of Science, the American Association of
University Professors, the Indiana Physics Teacher’s
Club and, as long as it was active, the old Terre
Haute Science Club. The Luther Dana Waterman
Institute for Research made him one of three Affili-
ated Research Professors to promote research in
Indiana.

He has been a valued member of the faculty of the
Rose Polytechnic Institute for twenty-five years and
made himself felt as a vital factor in that body. He
never shirked any burden that was Jaid upon him but
was always willing to take his share of the adminis-
trative duties, which he discharged efficiently and
punctually. He had a high ideal of scholarship
which he constantly maintained. He believed that
a solid foundation of theory was the best preparation
for practical work and was fond of talking about the
value of what he called the “fundamentals.”

His work as a teacher was as thorough and pains-
taking as everything else that he did. His classes
were held up to the mark, and while this is not al-
ways a sure road to popularity among the students,
it 1s doubtful if he suffered a material loss on that
account. It is certain that he had his students’ re-
spect, and, from expressions that they have used since
his death, it is evident that he had a warm place in
their hearts.

Dr. Johonnott was an active member of the Alumni
Association of Rose. He attended all of its meetings
and was not backward about expressing his views
on any subject that came up for debate. He was
honored with the Vice-Presidency of the Association
four times and was chosen to represent it as Com-
mencement Speaker in 1899.
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Athletics interested him and he did much valuable
service on the Faculty Athletic Committee of which
he was a member for many years. His vacations
were spent on a farm in northern Illinois where he
did a great deal of hard work, partly because he
liked the exercise and partly to keep himself in good
physical condition. Hunting and fishing were favor-
ite forms of amusement whenever he had the time to
indulge in them. Essentially he was an out-door man.

Music was another form of recreation of which he
was very fond, and he found the time to do a good
deal of general reading.

Of Dr. Johonnott’s character and personality it is
hardly necessary to say much to those who will read
this article, yet it must not be allowed to close with-
out some reference to them.

To the writer his outstanding characteristic was
a rugged honesty of purpose. He had strong con-
victions as to what was right and wrong, and while
they did not always coincide with those of his asso-
ciates there was no doubt as to his sincerity, nor was
there any doubt as to where he stood on a disputed
point. He never knew when he was “licked,” and if

he had the worst of an argument one day, he was
ready to begin it all over again the next.

He had one quality which is rather rare in a man
of his temperament, that of being able to acknowledge
a mistake when once he was convinced that he had
made one, and this he did without attempting to
palliate the error or to evade the consequences.

Whenever he gave his friendship it was done whole-
heartedly. For a friend he was ready to make any
sacrifice of time and effort if he thought it would
give pleasure.

Apparently he had a fairly just idea of his own
attainments, yet such was his modesty and dislike
of anything like brag that whenever he spoke of
himself he habitually underrated his own perform-
ance.

Dr. Johonnott has left an indelible mark of his
strong personality on the faculty and students of
Rose, and on the community in which he has lived
so many years. While he is no longer with us in
the flesh the ideals which controlled his active life,
and which are after all the essence of the real man,
will have an abiding influence among us long after
that which is mortal has been laid at rest.

What is Wrong With Rose Athletics?

This is a question that has caused much discussion among Men of Rose

and the Rose Tech Club, of Louisville, presents here a discussion
of the subject which has been printed verbatum

There may be several reasons why Rose Athletics
are not on the par with our neighboring colleges as
it used to be. We will dwell upon only the most
important reason why athletics are not what they
should be and that is the fraternity. In my mind this
is the most serious problem that confronts Rose ath-
letics at this time and has for the last several years.

Reports from Faculty members, students and
Alumni have all been more or less coherent inasmuch
as fraternities playing harmful parts on our Athletic

teams.

It will be necessary for a definite understanding
between fraternities in respect to athletics before
Rose teams can ever hope to be very successful.

An illustration of the existing condition may serve

to make this point clear. During a recent football
game that the writer witnessed the Captain repeated-
ly called plays through left tackle. Left tackle in-
variably threw them back but riglit tackle was the
strongest point on our team.

However, right tackle happened to be made up of
men of a different fraternity, consequently, lack of
team cooperation. Such a condition must stop im-
mediately. The Alumni play their part in sustaining

Rose athletics. They pay into the Athletic Finance
Committee a considerable sum each year. It may
be well for the fraternity alumni to investigate this
condition and take it up with their respective chapters
in order to effect some betterment.

We understand that a fraternity plays a very im-
portant part in moulding the part of a college stu-
dent. Almost without exception it brings out his
finer qualities and the trend of the national fraterni-
ties of this day and age is to better the fraternity
man.

The fundamental objects in the founding of Rose
Polytechnic Institute was not for fraternities and
she can get along very well without them. It is
necessary at this time to have Athletic teams that
are successful and if fraternities in any way show
the slightest inclination of using their influence im-
properly, then vigorous action should be taken against
their existence.

The writer in summarizing the sentiments and
thoughts of what we think one of the livliest Tech
Clubs in the Alumni organizations and as a fraternity
man, I would hate very much to see my fraternity
chapter ruled out of the Institute.

Let us get together as Alumni with our respective
fraternity chapters and try to make Rose athletics
what it should be.

W. H. JUNKER.
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A 1000-Ton Ice Plant

William H. otz, M. E., ’16

N ORDER to show the mechanical and electrical

engineering requirements of one of these large
ice making plants, a detailed description of one of
the largest plants in the country will be given.

The ice making plant of the Arctic Hygeia Co.,
of New York was recently converted from a steam-
driven, distilled water ice making system, to a motor-
driven, high speed compound compressed, raw water
ice plant of 1000-ton capacity. This plant was des-
cribed in one of the recent issues of ICE AND RE-
FRIGERATION. Ophuls and Hill, Inc., were re-
tained as consulting engineers during the designing
and installation of the new equipment.

Fig. 1 and front cover show the new engine room
complete.

(Fig. 1)
The three Synchronous Motor Driven Aerating
Compressors, left-hand foreground
of illustration

The normal output of this plant is 1,000 tons of
ice per day, based on approximately 13.7 standard
300-pound cans per ton. The total yearly electric
current consumption of this plant is very great and
any material saving that can be made in this current
consumption will favorably affect the cost of the ice
manufactured. It is therefore of the utmost import-
ance to make use of all the most modern methods
and appliances known to the refrigeration industry.
Keeping this in mind, it was decided to provide the
plant with two independent ammonia suction sys-
tems, the one with a suction pressure range from 15
to 30 pounds for the manufacture of ice in the freez-
ing tanks and maintaining proper temperature in the
ice storage room, and the second operated at approxi-
mately 40 pounds gauge for cooling water used for
manufacture turning ice and cooling the liquid am-
monia used in the plant after it comes from the
ammonia liquid forecoolers.

The existing lines from the freezing system and
the suction mains in the engine room were all of
such small dimensions that the pressure drop from
the coils in the freezing tanks to the machines was
excessive. To improve this condition, entirely new
suction mains and headers were installed, one suc-
tion main coming from each freezing tank floor, all
of them in one common 12-in. header in the ice stor-
age room. This 12-in. header terminates at each end
in an accumulator, 4 {t. in diameter by 10 ft. high,
equipped with liquid coils. The outlet pipes from
these accumulators pass into the engine room, being
connected respectively to the two ends of a 12-in.
suction header to which the refrigerating machines
are connected.

The high-pressure suction line from the two fore-
cooling tanks on the fourth floor enters a high-pres-
sure suction accumulator, also located in the ice
storage room. From here it passes to a high-pressure
suction main located behind the two high-pressure
refrigerating machines. To obtain maximum flexi-
bility, these two suction mains in the engine room are
provided with a valved by-pass so that if desired,
the system can be operated on one common back
pressure.

A 12-in. low pressure suction header, connected
to the two accumulators in the ice stroage room, runs
the full length of the engine room. From this
header, 10-in. suction lines run to each of the three
high-speed, two- stage machines constitute the main
large ammonia compressors. These three large,
units. The cylinders are 154 inches by 2215 inches
by 24 inches, and are equipped with clearance pockets.
They are direct-connected to 750-horsepower syn-
chronous motors, 3-phase, 60-cycle, 440-volt, running
at 150 r. p. m., and having a capacity of 400 tons.
Each is equipped with a water intercooler between
stages. Fig. 3 shows two of the 400-ton compound
compressor units in course of erection.

The high pressure suction header is connected to
the two 225-ton, high speed duplex machines. These
compressors are 11 in. by 18 in., and have clearance

(Fig. 1)
Looking down on Ammonia Condenser
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pockets. Both machines operate on a suction pres-
sure of forty pounds gauge and are direct-connected
to 350-hoursepower, synchronous motors, 3-phase,
60-cycle, 440-volt, running 200 r. p. m. Front cover
shows these two 225-ton duplex compressors in the
foreground.

The ammonia compressors are standard ringplate-
valve type, provided with clearance pockets to adjust
the capacity of the machines to the load requirements.

The discharge from the five refrigerating machines
consists of two 8-in. lines. In each line, these is
provided a horizontal ammonia vapor cooler, con-
taining 700 square feet of cooling surface, which is
really a shell type ammonia condenser. These vapor
coolers also serve as oil separators and have proved
very effective. There are three vapor passes in the
ammonia side of each cooler and eight in the water
side. They are 34-in. diameter by 13 ft., 815 in.
long, each containing 100 2-in. tubes. A 7-in. by 8-in.
compressor, belt-driven by means of a 250-horsepower
motor, is provided for pump-out purposes.

Twelve vertical shell-and-tube ammonia condensers
are installed. Iach is 47-in. in diameter by 18 ft.
high, containing 168 No. 8 charcoal iron tubes, 274
in. diameter, or 2,000 square feet of condensing sur-
face. They are connected in four batteries of three
condensers each, in such a manner that any condenser
can be cut out or in at will. The condensers are set
on a concrete foundation with a concrete pit under
it which is connected to the sewer. As the condensers
arc open at the top and bottom they can be cleaned
while they are in operation. Fig. 2 shows a top
view of the condensers.

The two discharge lines are connected by a loop
in the engine room, and they are also looped com-
pletely around the condensers so that two passages
for the discharge vapor are always available. Valves
are placed on each side of each machine and at
strategic points in the loop around the condensers,
thus making the system doubly secure against any
shutdown which might be caused by damage to any
section of the piping.

From the condensers, the liquid ammonia drops
down into three ammonia receivers, 30 in. in diameter
by 18 ft., and from there it goes to the various parts
of the plant where refrigeration is required.

The supply of cooling water available is pumped
400 ft. from the Harlem River. There are, however,
a number of surface wells on the property, the water
of which is approximately 58° F., and since the river
water in the summer time reaches a temperature as
high as 76° and 78° F., a liquid ammonia forecooler
of the atmospheric type, 7 stands, 2-in. pipe, 18 pipes
high, is installed through which the liquid ammonia
passes from the liquid ammonia receivers. Over the
outside of this forecooler, well water is circulated,
so that the outlet temperature of the liquid coming
from this forecooler is within two degrees of the
temperature of the well water.

For the reasons before mentioned, it was deemed
advisable to cool the liquid ammonia circulated in the
plant in two stages. Therefore, the liquid supply
from the forecoolers first passes through the cooling
coils in the high pressure accumulators and is here
cooled from 60° F. to approximately 32° F. From
here, the liquid main branches into two separate lines,
each one terminating at the cooling coil header of
the two low pressure accumulators. These are 4 ft.
in diameter by 10 ft. high, each containing four sets

of 2-in. extra heavy steel pipe coils, or approximately
1,180 ft. of pipe. By maintaining a proper liquid
level in these accumulators, the liquid ammonia is
further cooled to approximately 16 to 18° F. before
it is conducted to the expansion valves of the brine
cooling coils in the freezing tanks.

A liquid branch is taken off from the main liquid
line after it leaves the high pressure accumulator and
terminates in the liquid headers of the two raw water
forecooling tanks. The high pressure accumulator is
the same size as the low pressure accumulator.

The liquid ammonia, after it has been evaporated
in the cooling coils of the freezing tanks and in the
cooling coils of the ice storage room at a suction
pressure of 15 to 30 pounds gauge in the low pres-
sure suction system passes through the suction mains
mentioned above to the 12-in. suction header in the
ice storage rooms. The liquid evaporated in the water
forecooling tank coils passes through the high pres-
sure suction line into the high pressure accumulator.

It is easily seen that to obtain maximum economy
in th eoperation of as large a refrigerating,system as
this is, and also to safeguard its operation as much
as possible, special provisions must be made to ob-
tain an efficient liquid distributing system, and one
that can be safely handled by the operating crew.
It is absolutely impossible for an operating crew
to so adjust the great number of expansion or liquid
regulating valves of the plant that each one will
supply exactly the correct quantity of liquid ammonia
to the piping system connected to it. Maximum
economy in operation requires that at least that
quantity of liquid ammonia be supplied to the cooling
coils which can be evaporated in them. To obtain
this result, without the maximum care in the adjust-
ment of the expansion valve, the system is first pro-
vided with accumulators or liquid separators of such
capacity that they can hold a large quantity of liquid
ammonia. This permits the opening in excess of the
required amount of all the expansion valves in the
plant. The liquid ammonia which cannot be evapor-
ated in the cooling coils will therefore tend to return
to the refrigerating machines with the vapor pro-
duced. Since this mixture of vapor and liquid must
first pass through the accumulators, all of the en-
trained liquid will be removed from the vapor and
the liquid which is not evaporated by the warm liquid
which is passing through the coils in the accumu-
lators will be deposited in the accumulator shells.

As an additional safeguard to the operation of the
machines, a motor-driven ammonia pump, capable of
handling liquid ammonia has been installed. It is
of the horizontal duplex type, 5 inches by 12 inches,
running at 22 r. p. m., capable of handling 500 Ibs.
of ammonia per minute, and is driven by a 25 hp.
motor. This pump has a capacity large enough to
easily hajndle 50 per cent of the liquid ammonia
evaporated in the plant when operated at the normal
output of 1,000 tons per day. If, therefore, the ex-
pansion valves are opened 50 per cent, or more, than
they should be, the liquid which reaches the accumu-
lators will be pumped out of the accumulators and
returned to the high pressure liquid side of the plant,
from which it again flows to the expansion valves.

A'purifier system is located in the condenser room
to which is connected all the ammonia apparatus and
equipment. The purifier shells are 2 ft. in diameter
by 8 ft. long.

A high pressure alarm is installed in the high
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pressure lines in the engine room. This alarm rings
a bell whenever the pressure exceeds ordinary op-
erating conditions.

All of the apparatus on the high pressure side,
such as the refrigerating machines, vapor coolers,
condensers, receivers, etc., are provided with safety
valves in accordance with the safety code of the city
of New York, and whenever the pressure becomes
excessive, the ammonia escapes through these valves
into the low pressure side of the plant.

The ammonia system is provided with meters for

indicating and registering the flow of ammonia. A
214-in. ammonia Venturi meter and manometer is
provided in the high pressure suction line for indi-
cating the flow of ammonia. A 5-in. Venturi meter,
equipped with indicating and recording mechanism
is provided for indicating the total flow of ammonia.
In addition to these meters, pneumercators are pro-
vided, one for condenser pressure, one for the high
pressure suction line, and one for the low pressure
suction line.
_ The universal method used today for manufactur-
ing clear raw water ice is ta maintain the water dur-
ing the process of freezing in a constant state of
agitation by means of air blown into it in various
ways.

To obtain the proper compressed air supply, three
duplex air compressors, 15-in. by 12-in. direct-con-
nected to 150 horsepower synchronous motors run-
ning at 225 r. p. m.,, were installed. These are

equipped with clearance pockets and automatic un-
loading devices.
Each of these compressors has a free air capacity

of 1000 cubic feet per minute. The air discharge
used is from 25 to 30 pounds gauge. Two of these
compressors are more than large enough to operate
the plant at a minimum capacity. One of the two
machines in operation runs practically all of the time
at full load, whereas the second unit unloads from
time to time so as to maintain the proper predeter-
mined air pressure. All three compressors are
equipped with automatic unloading devices which
maintain a reasonably constant discharge pressure.
Fig. 1 shows the three synchronous motor-driven
aerating compressors in the left-hand foreground.

The air supply of these compressors is taken from
the roof of the building through a 20-in. supply pipe
which brings the air to the 20-in. header running
above the thre machines. The reason for this ar-
rangement is to obtain an air supply as nearly free
from dust as possible. The air is supplied to the
compressors through 12-in. lines which run from the
header to each machine.

The discharge pipes are all collected into an air
discharge header running over the machines and a
separate 8-in. air pipe passes from either end of this
header to the second floor of the building where the
cooling and dehumidifying apparatus of the air sys-
tem is installed.

The dehumidifying apparatus, consists of five sep-
arate units. Each unit is equipped with a double-
pipe air pre-cooler through which salt water is passed
to reduce the temperature of the air to as low a point
as possible before it reaches the dehumidifier proper.
The double-pipe air coolers are made of 174-in. and
2-in. pipe, and are twelve pipes high and 10 ft. long.
In each air outlet pipe of these air coolers, a moisture
trap is installed so that any condensation contained

in the air can be removed. Each one of the double-
pipe air cooler stands is also provided with moisture
drains. All of these drains are connected to proper
traps so that the condensate is automatically dis-
charged into the sewer. ¥

Two 400-ton Machines completed and in action

The five dehumidifiers consist of cylindrical tanks,
40-in. in diameter by 8 ft. high, provided for spiral
cooling coils. For cooling and dehumidifying the
air, fresh water is used through which the air is
forced. This water is maintained at approximately
33° F. by circulating through the cooling coils im-
mersed in the cold brine, which is produced in sep-
arate brine coolers installed for this purpose. Fig.
5 shows the rehumidifying system and the brine
coolers for same.

The brine cooling system for the dehumidifying
apparatus consists of two brine coolers and two brine
circulating pumps, each set being large enough for
the operation of the plant at full capacity. Calcium
chloride brine is used in the system, which is of the
closed type, with a small surge tank located at the
highest point. The coolers are 26} inches in di-
ameter by 8 feet long, each containing sixty-six 2-in.
charcoal ‘iron tubes, with a total cooling surface of
276 square feet, and are arranged for ten passes of
brine; they have a refrigerating capacity of 27 tons
per day.

Three of the dehumidifiers are of sufficient capa-
city for the maximum output of the plant, so that if
any one or two of them is out of commission, there
is a reserve which can be called upon. The proper
dehumidifying of the air is of such importance that
it was thought advisable to install five units instead
of four, which is the usual practice.

The brine is circulated by two 100 g. p. m. centri-
fugal pumps, direct-connected to 5-hp. motors.

The dehumidified air at from 25 to 30 pounds pres-
sure leaves the dehumidifiers at the top and enters a
large header connecting all five units. To reduce the
pressure to the 15 pounds required for the aerating
system of the freezing tanks, two pressure-reducing .
valves are installed, only one of which is used at a
time.

The dehumidified, cold, low-pressure air passes
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from the dehumidifying system into two main dis-
tributing headers, which extend through the wall
separating the powerhouse from the freezing system,
and terminate in two distinct risers, supplying the
necessary air for the three freezing tank floors. This
piping system is so arranged that either one of the
risers can supply the necessary air for agitation pur-
poses.

The risers terminate in 4-in. air headers on the first
and second freezing tank floors and in a 3-in. air
header on the third freezing floor. From these air
headers, V4-in. air laterals supply each ice can.

(Fig. 4.)

Harvesting end of one of freezing tubes, showing
crane and hoists, can filling tanks, vertical
agitator, can dumper and
ice lowerator

When this plant was originally installed, a 16-in.
salt water suction line was run from the building to

the Harlem River, a distance of 400 feet. A few
years later it was found that it was necessary to
have two suction lines so as to eliminate any possi-
bility of shutting down the plant because of the
failure of the salt water. The second line installed
was eighteen inches in diameter. Both of these lines
terminatd at the Harlem River in a salt water supply
basin, surrounded with galvanized iron netting so as
to keep out any large objects floating in the river.

To obtain a much larger quantity of salt water
for the new refrigerating system, and also in order
not to interfere with the old salt water supply sys-
tem, an entirely new 24-in. cast iron suction line was
installed, terminating at the river end in the same
enclosure above referred to. This 24-in. line was
laid considerably lower than the other two lines.
After making the first excavations for the new line,
it was found possible to lay it in such a way that the
bottom of the main is at main low tide of the Harlem
River at that point.

The new salt water supply line was also provided
with a 24-in. twin strainer at the building end. Since
the floor level of the pump pit is higher than the
bottom of the new main, the strainer was inclined at
an angle of forty-five degrees, so that the discharge
end enters the pump pit just above the floor level.
The outlet from the strainer is connected to a 24-in.
cast iron header running along the wall inside of
the pump pit. Branches from this header run to

three salt-water circulating pumps. Fig. 13 shows
two of the three centrifugal salt water supply pumps
before the completion of the pumping system.

The 12-in. salt water pumps were of the single-
stage, double suction, centrifugal type. Two of the
pumps have a capacity of 5,000 gallons per minute
against a head of 46 ft. and are direct-connected to
100-hp., 440-volt induction motors. The third, a 10-
in. centrifugal pump, has a capacity of 2,500 gallons
per minute, and is direct-connected to a 50-hp. motor.
All three pumps have a maximum hydraulic head of
46 feet.

The discharge from these pumps is connected to a
common discharge header, each discharge being pro-
vided with a check and a stop valve. From one end
of this header, a riser brings the condensing water to
the top of the ammonia condensers described before.
An 18-in. Venturi tube with a capacity of 1,000 to
10,000 g. p. m. has been installed in this vertical riser
with a manometer for indicating at all times, the
quantity of water flowing to the condensers.

To overcome any trouble in starting the pumps and
to prevent any difficulty from too much air in the
suction to these pumps, a piston type vacuum pump,
gear-driven from a 10-hp. electric motor, was in-
stalled. This is an 18 in. by 18 in. type pump.

So that the operating engineer will know imme-
diately when the condensing water supply to the am-
monia condensers is shut off due to any cause what-
soever, an electric alarm horn is installed in the engine
room which is actuated by the pressure of the water
column in the condensing water system. When the
condensing water in the riser to the condensers:drops
to a pre-determined level, <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>